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(5 7) Abstract: 

NEW MATERIAL: Compounds of formula I [X is 1-4C alkyl or 1-4C alkoxy; Y is H or 1- 

4C alkoxy; A is 1-4C alkylene; R is H, 1-4C alkanoyl or (CH2)k-Rl (Rl is phenyl, pyridyl, 

quinolyl, etc.; K is 0 or 1); (m) is 0, 1 or 2; (n) is 0 or 1]. 

EXAMPLE: N[2-(4-hydroxyphenylthio)acetyl]-2,6-diisopropylaniline. 

USE: A medicine for arteriosclerosis having inhibitory effectors an acyl-coenzyme A 

cholesterol acyl-transferase. 

PREPARATION: An anilide derivative of formula II (Hal is halogen) is made to react 
with a thiophenol derivative of formula III in the presence of a base (e.g. sodium 
carbonate) to obtain the objective compound of formula I (in this case n=0). 
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SPECIFICATION 

1. Title of the Invention 

Anilide derivative 

2 . Scope of Claim for Patent 

An anilide derivative and a salt thereof 
represented by the formula (1) : 

(1) 

wherein X represents an alkyl group having 1 to 4 carbon 
atoms or an alkoxy group having 1 to 4 carbon atoms; Y 
represents a hydrogen atom or an alkoxy group having 1 to 
4 carbon atoms; A represents an alkylene group having 1 
to 4 carbon atoms; R represents a hydrogen atom, an 
alkanoyl group having 1 to 4 carbon atoms or a group 
represented by the formula: 

-(CHaJk-R 1 

(wherein R 1 represents a phenyl group, a pyridyl group, a 
pyrimidinyl group, a quinolyl group, a 1 , 3-dioxolanyl 
group, a benzothiazolyl group, a benzoxazolyl group or a 
phenyltetrazolyl group; and k represents 0 or 1); m 
represents 0, 1 or 2; and n represents 0 or 1 . 

3. Detailed Description of the Invention 
<Technical Filed of the Invention> 

The present invention relates to an anilide 
derivative and more specifically relates to an anilide 
derivative having acyl-coenzyme A cholesterol 
acyltransf erase (hereinafter, abbreviated to as ACAT) 
inhibiting action. 
<Prior Art> 

ACAT is an enzyme which catalyzes the synthesis of 
cholesterol ester from fatty acid acyl-coenzyme A and 
cholesterol, and it is known that almost all of the 
esterif ication in vivo of cholesterol is carried out by 
the action of ACAT (A. A. Spector et al, Prog. Lipid 
Res., Vol. 18, pp. 31-53 (1979)). 

Further, since the increase of ACAT activity is 
confirmed in atherosclerosis which was experimentally 
prepared, it is pointed out that the relationship of the 
accumulation of cholesterol ester in atherosclerosis 
nidus with ACAT activity [St. Clair et al, Circ. Res., 



1 



Vol. 27, pp. 213-225 (1970), St. Clair et al, Prog. 
Cardiovasc. Dis. Vol. 26, pp. 109-132 (1983), P. M. 
Kranven et al, Biochemistry, Vol. 27, pp. 7344-7350 
(1988)]. 

On the other hand, concerning the absorption of 
cholesterol derived from a food, it is known that free 
type cholesterol existing in intestinal tract is 
esterified in small intestine and then secreted in 
lymphatic vessel as kilo micron. At this time, it is 
also known that the esterif ication of cholesterol by ACAT 
which exists in the mucosa of small intestine 
participates greatly (K. E. Suckling et al, J. Lipid 
Res., Vol. 26, pp. 647-671 (1985), J. G. Heider et al, J. 
Lipid Res., Vol. 34, pp. 176-183 (1983)) 

Thus, it is considered that ACAT inhibitor acts 
sclerosis nidus, suppresses the growth and progress of 
atherosclerosis by suppressing the accumulation of 
cholesterol ester, and suppresses the assimilation of 
cholesterol by acting to the mucosa of small intestine. 

As the ACAT inhibitor which has been conventionally 
known, there are a substituted urea derivative disclosed 
in the specification of USP No. 4,623,662, anilide 
derivatives disclosed in JP-A-60-41655 and JP-A-63- 
253060, and the like, but their action is not adequate 
yet . 

<Problem to be Solved by the Invention> 

It is an object of the present invention to provide 
a novel ACAT inhibitor having more powerful action. 
<Means for Solving the Problem> 

The compound of the present invention is an anilide 
derivative and a salt thereof represented by the formula 
I: 

(I) 




wherein X represents an alkyl group having 1 to 4 carbon 
atoms or an alkoxy group having 1 to 4 carbon atoms; Y 
represents a hydrogen atom or an alkoxy group having 1 to 
4 carbon atoms; A represents an alkylene group having 1 
to 4 carbon atoms; R represents a hydrogen atom, an 
alkanoyl group having 1 to 4 carbon atoms or a group 
represented by the formula: 

-(CH2U-R 1 

(wherein R 1 represents a phenyl group, a pyridyl group, a 
pyrimidinyl group, a quinolyl group, a 1, 3-dioxolanyl 
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group, a benzothiazolyl group, a benzoxazolyl group or a 
phenyltetrazolyl group; and k represents 0 or 1); m 
represents 0, 1 or 2; and n represents 0 or 1 . 

The alkyl group in the present invention is a 
linear chain or branch alkyl group, and examples thereof 
include a methyl group, an ethyl group, a propyl group, 
an isopropyl group, a butyl group, an isobutyl group and 
a tert-butyl group. The alkoxy group is a linear chain 
or branch alkoxy group, and examples thereof include a 
methoxy group, an ethoxy group, a propoxy group, an 
isopropoxy group, a butoxy group, an isobutoxy group, and 
a tert-butoxy group. The alkylene group is a linear 
chain or branch alkylene group, and examples thereof 
include a methylene group, an ethylene group, a 
trimethylene group, a dimethylmethylene group, a 
tetramethylene group and the like. 

The compound of n = 0 among the compound of the 
formula I can be produced, for example, by the following 
method. Namely, it can be produced by reacting an 
anilide derivative represented by the formula II: 



(wherein X, Y and A have the same meaning as previously 
mentioned, and Hal represents a halogen atom) with a 
thiophenol derivative represented by the following 
formula : 



(wherein R has the same meaning as previously mentioned) 
in the presence of a base. Hereat examples of the base 
used include inorganic bases such as calcium carbonate, 
sodium carbonate, sodium hydroxide, potassium hydroxide 
and the like, organic bases such as triethylamine, 
diisopropylethylamine, pyridine, and the like, alkoxides 
such as sodium methoxide, sodium ethoxide, potassium 
tert-butoxide and the like, and additionally, sodium 
hydride, potassium hydride, sodium amide and the like. 

Further, the compound of the formula I in which A 
is an ethylene group or a propylene group can be obtained 
in high yield by reacting an anilide derivative 
represented by the following formula. Ill: 

(III) 



(ID 



X 




n 



as 
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(wherein X and Y have the same meaning as previously 
mentioned, and R 2 is a hydrogen atom or a methyl group) 
in the same manner as previously mentioned. 

The compound in which a sulfur atom was oxidized 
among the compound of the formula I can be obtained by 
oxidizing in an inactive solvent for reaction the compound 
of the formula I in which m is 0 and obtained in the above 
description. As the oxidizing used here, hydrogen 
peroxide, m-chloroperbenzoic acid, peracetic acid and the 
like are mentioned, and as the inactive solvent for 
reaction, water, acetic acid, alcohols such as methanol, 
ethanol, isopropanol, tert-butanol and the like, ethers 
such as dioxane, tetrahydrofuran and the like, and 
additionally, dimethyl formamide, dimethyl sulfoxide, 
methylene chloride, chloroform, acetone and the like. 

The following method is mentioned as an alternative 
method for producing the compound of the formula I. 
Namely, it can be produced by reacting the compound of 
the fore-mentioned formula II or the compound of the 
formula III with 4-mercaptophenol in the presence of a 
base to obtain the compound of the formula IV: 

(IV) 




(wherein X, Y and A have the same meaning as previously 
mentioned) , and successively reacting this with a 
compound represented by R-Hal (wherein R has the same 
meaning as previously mentioned, and Hal represents a 
halogen atom) in the presence of a base (provided that A 
is an ethylene group or a propylene group when the 
compound of the formula III is used) . The base used in 
the reaction has the same meaning as previously 
mentioned. Further, the oxidation reaction of sulfur 
atom has also the same meaning as previously mentioned, 
but after the compound of the formula IV is oxidized, 
reaction may be similarly carried out. 

On the other hand, the compound of n = 1 among the 
compound of the formula I can be produced, for example, 
by reacting the compound of the fore-mentioned formula II 
or the compound of the formula III with potassium 
thioacetic acid, sodium thioacetic acid or thioacetic 
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acid (in the presence of a base or in the absence of a 
base) to obtain the compound represented by the formula: 




NHCO-A-S-CQCHs 



(wherein X, Y and A have the same meaning as previously 
mentioned) , successively dehyrolyzing the thioester 
portion of the compound by a conventional method of 
dehyrolyzing an ester (for example, a method of reacting 
with potassium hydroxide in water-containing ethanol) to 
obtain a thiol body, and immediately reacting this with a 
compound represented by the formula: 

R 1 -CH2-Hal 

(wherein R 1 has the same meaning as previously mentioned, 
and Hal is a halogen atom). Examples of the base used 
here include inorganic bases such as potassium carbonate, 
sodium carbonate, sodium hydroxide, potassium hydroxide 
and the like, and organic bases such as triethylamine, 
diisopropylethylamine, pyridine and the like, 
<Effect of The Invention> 

The compound of the present invention exhibits a 
significant activity in the ACAT inhibiting test which 
used rabbit small intestine microsome, and further, 
exhibited the suppression of the increase of serum 
cholesterol which is powerful in a test of lowering serum 
cholesterol in a cholesterol-loaded rat. Therefore, the 
compound of the invention is useful for a medicine for 
arterial sclerosis. 

Test example 1 [ACAT inhibiting action] 

The rabbit small intestine microsome graduation was 
prepared according to a conventional method, and the 
microsome graduation obtained was suspended in a buffer 

(pH =7.4) of 0.04-N potassium phosphate which contains 
0.1-N sucrose, 0.03-N ethylenediaminetetraacetic acid 

(EDTA) and 0.05-N potassium chloride. The tested drug 
was prepared by being dissolved in dimethyl sulfoxide. 

The suspension of the above-mentioned rabbit small 
intestine microsome graduation (250 |ig as a protein mass) 
and [l- 14 C]oleyl coenzyme A were added to a 0.05-N 
phosphoric acid buffer (pH = 7.4) which contains 1% 
bovine serum albumin, and further, the tested drugs 
having various concentrations were added thereto to make 
total volume of 500 \xl . After incubating the mixture at 
37°C for 6 minutes, a mix solution of chloroform and 
methanol (mix ratio = 2:1) was added to terminate the 
reaction. After stirring, a chloroform layer was sampled 



and condensed to be solidified. Thereto, 30 [il of a 
chloroform solution (concentration: 10 mg/ml) of 
cholesterol oleate was added, the mixture was spotted on 
a silica gel thin plate (Kiesel Gel Art 5715 manufactured 
by Merck Co.), and evolved with a mix solution of hexane 
and ethyl acetate (mix ratio = 100:3). A portion 
corresponding to cholesterol oleate was scratched off, 
and radioactivity was measured by a liquid scintillation 
counter (LSC-3000, manufactured by ALOKA Co.). A sample 
to which the tested drug is not added was also treated 
similarly and measured. From these results, the 
suppression rate (%) of ACAT activity was determined 
using the following equation, and the IC50 value was 
calculated. 

Suppression rate (%) of ACAT activity = 

(ACAT activity at dosing tested drug - ACAT activity at 
dosing non-tested drug) / (ACAT activity at dosing non- 
tested drug) x 100 

The results were shown in the following Table. The 
compound numbers in the Table is the same as the compound 
numbers shown in Examples which are described later. 



Tested drug 


Strength of activity 


Compound 1 


+ + 


Compound 2 


+ 


Compound 3 


+++ 


Compound 4 


++ 


Compound 8 


+++ , 


Compound 9 


++++ 


CL277082 


+ 



(Remarks) 

Symbols in Table indicates the strength of activity which 
is described later. 



Strength of 


IC50 value 


activity 




+ : 


1000 to 500 nM 


+ : 


500 to 100 nM 


+++ : 


100 to 50 nM 


++++ : 


50 to 10 nM 



CL277082: 



N- (2, 4-dif luorophenyl) -N- [ (4- 
neopentylphenyl ) methyl ] -N-heptylurea 

Test example 2 [Action of lowering serum cholesterol in a 
cholesterol-loaded rat] 

Six of 3 week age Wistar rats (body weight: 60 g) 
were made as one group, and they were bred for 3 days by 
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a high cholesterol food containing 1% cholesterol and 
0.5% sodium cholate. The tested drug was suspended in a 
0.2% sodium carboxymethyl cellulose aqueous solution to 
be prepared to be a concentration of 20 mg/ml . 

5 ml/kg of the tested drug was orally and 
continuously administrated to the animals of the 
respective groups once per day for 3 days during the 
period of feeding a high cholesterol food. The animals 
were fasted for 18 hours after the final administration 
of the tested drug, and then exsanguinated under ether 
anesthesia. The serum cholesterol value in blood was 
measured by an enzyme method using Hitachi 7150 type auto 
analyzer. 

As control groups, 5 ml/kg of a 0.2% sodium 
carboxymethyl cellulose aqueous solution was respectively 
and continuously administrated to animals for a normal 
food group and animals for a high cholesterol food for 3 
days, the serum cholesterol value was similarly measured, 
and the suppression rate (%) was calculated using the 
following equation. 

Suppression rate (%) of serum cholesterol increase = 100 
x (serum cholesterol value of cholesterol loaded group - 
serum cholesterol value of tested drug administrating 
group) / (serum cholesterol value of cholesterol loaded 
group - serum cholesterol value of normal food group) 

The results were shown in the under mentioned 
Table. The compound numbers in the Table is the same as 
the compound numbers shown in Examples. 



Tested drug 


Strength of activity 


Compound 8 


+++ 


Compound 8 . 


+ + + 


Melinamide 


+ 


CL277082 


+ + + 



(Remarks) 

Symbols in Table indicates the strength of activity which 
is shown below. 



Strength of Suppression rate 
activity 



+ : 


40 


to 


60% 


+ : 


60 


to 


80% 


+++ : 


80% 


or 


more 



Melinamide : 



N- (1-phenylethyl) -linoleic acid amide 
<Example> 

The present invention is illustrated in detail 
according to Examples below. 
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Example 1 

Production of N- [2- (4-hydroxyphenylthio) acetyl] -2, 6- 
diisopropylaniline (Compound 1) 

N- (2-chloroacetyl) -2, 6-diisopropylaniline (2.53 g) 
was added to a mixture of 4-mercaptophenol (1.26 g) , 
potassium carbonate (4.1 g) , sodium iodide (1.5 g) and 
dimethylformamide (20 ml), and the mixture was stirred at 
room temperature for 2 hours. The reaction mixture was 
poured in 3% hydrochloric acid solution, and extracted 
with ethyl acetate. The ethyl acetate layer was rinsed 
with water and a saturated saline solution and dried on 
anhydrous magnesium sulfate, the solvent was distilled 
off under reduced pressure, and the residue was 
crystallized with ether to obtain the mark compound (2.9 
g) • 

Melting point: 143 to 145°C 
Example 2 

Production of N- [3- (4-hydroxyphenylthio) propionyl] -2, 6- 
diisopropylaniline (Compound 2) 

Trimethylamine (1 ml) was added to a mixture of N- 
acryloyl-2, 6-diisopropylaniline (2.31 g) , 4- 
mercaptophenol (1.26 g) and methanol (200 ml), and the 
mixture was stirred at room temperature for 16 hours. 
The reaction solvent was distilled off under reduced 
pressure, and the residue was provided for silica gel 
column chromatography (evolution solvent; ethyl acetate: 
hexane = 1:3), and crystallized with isopropyl ether to 
obtain the colorless prism crystal mark compound (1.9 g) . 

Melting point: 148.5 to 150°C 
Example 3 

Production of N- [2- (4-benzyloxyphenylthio) acetyl] -2, 6- 
diisopropylaniline (Compound 3) 

A 10% sodium hydroxide aqueous solution was added 
in an ethanol (100 ml) solution of N-[2- 
(acetylthio) acetyl] -2, 6-diisopropylaniline (5.89 g) at 
room temperature under argon atmosphere, the mixture was 
stirred for 30 minutes, and an ethanol (50 ml) suspension 
solution of 4- (benzyloxy) benzyl chloride (4.67 g) was 
added thereto. The reaction mixture was stirred at room 
temperature for one hour, and then refluxed by heating 
for 30 minutes. An insoluble product was removed by 
filtration at heating and left alone to be cooled, and 
the colorless needle-shaped crystal precipitated was 
obtained by filtration to obtain the mark compound (7.28 
g) - 

Melting point: 124 to 124. 5°C 
Example 4 
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Production of N- [2- (4-benzyloxyphenylsulfonyl) acetyl] - 
2, 6-diisopropylaniline (Compound 4) 

A methylene chloride (50 ml) solution of m- 
chloroperbenzoic acid (3.3 g) was added dropwise in a 
methylene chloride (50 ml) solution of N-[2-(4- 
benzyloxyphenylthio) acetyl] -2, 6-diisopropylaniline 

(Compound 3) (4.08 g) under ice-cooling, and the mixture 
was stirred at room temperature for 4 hours. The 
reaction solution was rinsed with a 5% sodium thiosulfate 
aqueous solution, a saturated sodium bicarbonate aqueous 
solution and a saturated sodium chloride aqueous solution 
in order, and dried on anhydrous magnesium sulfate. 
After that, the solvent was distilled off under reduced 
pressure, and the residue was provided for silica gel 
column chromatography (evolution solvent; ethyl acetate: 
methylene chloride = 1:10) to obtain the mark compound 

(3.74 g) . 

Melting point: 161 to 162°C 

The compound below was obtained using the similar 
reaction operation. 

N- [2- (4-hydroxyphenylsulfonyl) acetyl] -2, 6- 
diisopropylaniline (Compound 5) 

Melting point: 201.5 to 203°C 
Example 5 

Production of N- [2- ( 4-acetoxybenzylthio) acetyl] -2, 6- 
diisopropylaniline (Compound 6) 

A 10% sodium hydroxide aqueous solution (7.2 ml) 
was added in an ethanol (70 ml) solution of N-[2- 
(acetylthio) acetyl] -2, 6-diisopropylaniline (5.34 g) at 
room temperature, and the mixture was stirred for 30 
minutes. An ethanol (10 ml) solution of 4-acetoxybenzyl 
bromide (3.89 g) was added dropwise in the reaction 
solution, and the reaction solution was further stirred 
for 16 hours. After the reaction solution was distilled 
off under reduced pressure, and the residue was provided 
for silica gel column chromatography to obtain the mark 
compound (2.96 g) . 

Melting point: 162 to 166°C 
Example 6 

Production of N- [2- (4-hydroxybenzylthio) acetyl ] -2 , 6- 
diisopropylaniline (Compound 7) 

A 10% sodium hydroxide aqueous solution (12 ml) was 
added in an ethanol (90 ml) solution of N-[2- 
(acetylthio) acetyl] -2, 6-diisopropylaniline (8.8 g) at 
room temperature, and the mixture was stirred for 30 
minutes. An ethanol (30 ml) solution of 4-acetoxybenzyl 
bromide (6.87 g) was added dropwise in the reaction . 



solution, and the reaction solution was further stirred 
for 16 hours. After that, a 10% sodium hydroxide aqueous 
solution (24 ml) was added thereto, and the reaction 
solution was stirred for 2 hours. Ethyl acetate was 
added to the reaction solution, it was rinsed with a 3% 
hydrochloric acid aqueous solution, water and a saturated 
sodium chloride aqueous solution in order, and dried on 
anhydrous magnesium sulfate, and then the solvent was 
distilled off under reduced pressure. The residue was 
provided for silica gel column chromatography to obtain 
the mark compound (6.2 g) . 

Melting point: 189.5 to 190. 5°C 
Example 7 

Production of N- [2- [4- (pyridin-2- 

ylmethyloxy) benzylthio] acetyl] -2, 6-diisopropylaniline 
(Compound 8) 

A dimethyl formamide (10 ml) solution of 2- 
chloromethylpyridine hydrochlorate (1.08 g) was added 
dropwise in a mixture of N-[2-(4- 

hydroxybenzylthio) acetyl] -2, 6-diisopropylaniline 
(Compound 7) (2.15 g), potassium carbonate (2.49 g) and 
dimethylf ormamide (10 ml), and the mixture was stirred at 
room temperature for 16 hours. Ethyl acetate was added 
to the reaction solution, it was rinsed 3 times with a 
saturated sodium chloride aqueous solution and dried on 
anhydrous magnesium sulfate. After that, the solvent was 
distilled off under reduced pressure, and the residue was 
crystallized with isopropyl ether to obtain the mark 
compound (1.89 g) . 

Melting point: 96 to 100°C 

The following compounds were obtained carrying out 
the similar operation. 

N- [2- [4- (pyridin-2-ylmethyloxy)phenylthio] acetyl] -2, 6- 
diisopropylaniline (Compound 9) 

Melting point: 123 to 124°C 
N- [2 - [4- (pyridin-3-ylmethyloxy) phenyl thio] acetyl] -2, 6- 
diisopropylaniline (Compound 10) 

Melting point: 95 to 96°C 
N- [2- [4- (pyridin-4-ylmethyloxy) phenylthio] acetyl] -2, 6- 
diisopropylaniline (Compound 11) 

Melting point: 112 to 113. 5°C 
N- [2- [4- (pyridin-2-ylmethyloxy) phenyl sulfonyl] acetyl] - 
2, 6-diisopropylaniline (Compound 12) 

Melting point: 110 to 125°C 
Example 8 

Production of N- [2- [4- (pyridin-2- 

yloxy) phenylthio] acetyl] -2, 6-diisopropylaniline (Compound 
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A dimethyl formamide (10 ml) solution of N-[2-(4- 
hydroxyphenylthio) acetyl] -2, 6-diisopropylaniline 
(Compound 1) (3.43 g) was added dropwise in 60% oil-based 
sodium hydride (0.4 g) which was suspended in 
dimethylformamide (20 ml) . The reaction mixture was 
stirred at room temperature for 30 minutes, then 2- 
chloropyridin (5.68 g) was added thereto, and the 
reaction mixture was refluxed by heating for 5 hours. 
Ethyl acetate was added to the reaction mixture, it was- 
rinsed 3 times with a saturated sodium chloride aqueous 
solution and dried on anhydrous magnesium sulfate, and 
then the solvent was distilled off under reduced 
pressure. The residue was provided for silica gel column 
chromatography (evolution solvent; .ethyl acetate: hexane 
=1:1) to obtain the mark compound. 

Melting point: 133 to 134. 5°C 

The following compounds were obtained carrying out 
the similar operation. 
N- (2-methyl-2- [4- (pyridin-2- 

ylmethyloxy) phenylthio]propionyl] -2, 4, 6-trimethoxyaniline 
hydrochlorate (Compound 14) 

Melting point: 105 to 108°C 
N- [2- [4- [ (1, 3-dioxolan-2-ylmethyloxy) phenylthio] acetyl] - 
2, 6-diisopropylaniline (Compound 15) 

Melting point: 99 to 100°C 
N- [2- [4- (pyrimidin-4-yloxy) phenylthio] acetyl] -2, 6- 
diisopropylaniline (Compound 16) 

Melting point: 144.5 to 145. 5°C 
N- [2- [4- (quinolin-2-yloxy) phenylthio] acetyl] -2, 6- 
diisopropylaniline (Compound 17) 

Melting point: 115 to 117°C 
N- [2- [4- (benzbthiazol-2-yloxy) phenylthio] acetyl] -2, 6- 
diisopropylaniline (Compound 18) 

Melting point: 133 to 134. 5°C 
N- [2- [4- [ ( l-phenyltetrazol-5-yloxy) phenylthio] acetyl] - 
2, 6-diisopropylaniline (Compound 19) 

Melting point: 174 to 175°C 
N- [2- [4- (benzoxazol-2-yloxy) phenylthio] acetyl] -2, 6- 
diisopropylaniline (Compound 20) 

Melting point: 113.5 to 115°C 
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